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(54) MEASUREMENT EQUIPMENT OF LIGHT FROM LIVING BODY AND IMAGE GENERATION METHOD 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide measurement equipment of 
light from a living body capable of imaging living body functions in a 
short time, by irradiating a testee with lights having different wave * : ; 
lengths, receiving reflected lights, and calculating the absorption body 
concentration in the body from changes of passing intencity through 
the living body. 

SOLUTION: The lights of different wave lengths are emitted from 1 • 
sources 2a and 2b (2c and 2d) and intensity is modulated in generators 
1a and lb (1c and 1d), and are conducted to a plural number of • 
different positions of the testee s skin of the head through optica! 
fibers 3a and 3b (3b and 3d), connectors 4a (4b), and fibers 5a (5b). 
The light reflected inside the testee's interior is concentrated to light 
detecting optical fiber 7a to 7f, and the reflected light from the living 
body is converted to electric signals at light detectors 8a to 8f. The 
converted electric signals expressing a light intensity f passing in the 
living body are inputted into lock-in amplifiers 9a to 9f, and after 
passing an analog/digital converter 10, the signals are stored in an 
computer 11. Furthermore, the relative changes of the concentrations ■ 
of reduced and oxidized hemoglobin are computed, and these are 
displayed on a display apparatus 13 as a time related information of a 
plural number of the measurement points. 
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©^tu{ftet*>»tsaia)fc^*7* r y-f:a— -m»* 

& ufc«ic, ©*ajtt«t*tt'»aaii*aMefi*4: 

SB 2 ©tftm(fiBC»3ajfiMia*®KM^*ISi&Ji»it J; 

[0 0 3 0] %Sfe&fHt&H-«3fc*&K£lll^ &tti 
«9©-5'6*©«WBU«d©*'*ffllUt ; *ci:'C» 
jBH©*#*»is-r«ck4*"e**. 

[00.31] 3fc8££Jf8ftNftBv- #&aJ{£Bt#tfctHg§ 

©iHtt*7r.'fyt-Trija«-rs"cfc* t -e*5. 

[0 0 3 2] *%Wt±ttS0©ffiB©mffitt^B3l5f*ISf© 

«i^^©*jH«ffiBiRv***a©(ft«t * o tee 
— ««fc»je*n«.© , e, t>T«jj*-r*fc«>.©« 

9^#ff**o*ttbfT*.s. §3fc*©©(iB 
tf3felliWffiB*& 1 0~ 5 0mmg«©jE< Tv 

i'fe 1 0 0*»$ 2.0 0mmggCDt 
#&i3& Ufc*fc Jt-M& 6 «fil±©«tHaii** t a5fl > fc » 

[0 0 3 3] «*.«, tftHttft *a»fcUT 
H3S^Bfc&mtMa j B§&* J 'i>fc < £ * 3 0 mm 
-C&fttiU tftHJ3fet&ftJK&V^**ajlUTH©ftiB 

* (Patric W. McCormic)flbtZ «fc3 r^3fe©*5i|/gg 
jS( Intracerebral penetration of infrared ligh 
t)j , 1 9 9 2^2fl«ff©S? + — — 
-yx'J, ^7 i315-318S (J Neurosur 
g., 76,315 (1992))K:«t^)ffi^^nTV^S. MM 

simm{4B©4>js*»e.^*@cM-rs^rteu^© 
Si^±©(iB-r-©«atf, c:©«fc^*(5iB-etfttB*nfc 



(7) 
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•7i> (Shechao Feng) ffctc«fc5 r^af&SLj&tWC 
CD3tt?^l&ES^©^ >^*;i/D^^ j-U— ^>a> (Mo 
nte Carlo simulation of photon path distribution i 
n multiple scattering media) j 1 9 9 3 • fcT 

Ig (SPIE, Proceedingsof photon migration and imagi 
ng in random media and tissues, 1888, 78(1993))(d 

[0 0 3 4] *ftW<Dt£#.ftitWgiW.r-&, ^*{4B© 

■tzifi, &ie©sii^jK^«fc5^ .^#ffl{ftB©^£ 

*S*£, *fr«j«l-cr4:C*IIB**«#3S:*iM«ra-T?Jl5a 
[0 0 3 5] 

[$Bw©fUE©um] 

[ 0 0 3 6 ] m 2-ttv #$8HBfc: «fc S£#3tt§HWKfi<Z>— 

mm&m< &n*5> 

jfii«iWB«fliftW-«u n©^**-r2&¥ianflK: 

^SS&Hi: bT^^-S ;c h.tt*mKM<*> 1 -si: bt£ 
ffJfc«-*3i«*fflv\-c-fT5.c-i:--*."e*.*. 

[0037] 02 izm-r±? c, ^swattx ses©#i 

%>fflfc<D%m 2 a~ 2 d mm 2 a i: 2 c M« 2 
b i: 2.dl±-en^nqI«A i e>iE*^«^©ra«*) 'fc, 
±I3aSt©5tei® 2' a&V 2 b : ( 2 cRV 2 c ) . ©ft£^ 
ft*ftEv*fc*JfctafeHtBR©»iSS l aM l b (1 
cavid-)-T?aMM!il"J-*«W»k, §£«£i8£*ifc 
#£-£ft^*T.3fc:7 7''f M— 3 ajKtJ3 b (3 2cW3 
c) fc»UTtS^*-*ie#»4a (4b) 
77-fA-5a (5b) ft^LTWW*-C*«*»#6 
©B£±©Jl&SttBlc:J(ROT«£ft©3feffltt¥&£* 
±B«»©*Jliaf*«©*IHWttB©iE < fc±§3#RSW 
{SB*>e>3PBBf8t (Cifli3 OmmttS) ©ttBtcft 
glftHftBr 3 «fc 3 CStCMfflffl^^y-fM- 7 a~ 

7 d&vytiktiimy£y7"{^—7 a~7d©**i*ftc 

ttB-&*ifc*tftffi88 a~8 f ««ft<D5^a 

*lfttfttiiS§8 a~8 f T£ftW*#£«£t!lSti«. 

<s^££&-*-S*>©t> #tfcttJ§g8*:bTfcJ:#«?*tli 



[0 0 3 8] #*fcffl8§8 a~8ffMt«ISiXfe4«: 

A££ft5. #tfcUi2§8 c#V8dBu *77 

-fn-5aM5 b©Pi#* Sfttfcttift 7 
r-f/*— 7 cRV7 d"eH&bifti6£ttiaj&jtlM£*Vl 

HibTV>Sfc«K ^mi§8 cSW t 8d*e,©(1^^2 

9 f KA*>;*iX5. D^-f >T>r9 a~9d£tt38 
SSgl.a&tFlb* ^bt. D9^>7>7'9e'v9 

htcttigssi cst5rd^e,©s&K^^«»*s#^ 

bTAfcSilTfcv*. 6£oT N O y 5 4 >T> 
7*9 a~9 d*>S>.tt#3g2 .bC«f 

jtaiflEfi^^iisnTia^sn, D^r/7>/9 

e~9h*»e,*S2cSV2dl:Wt5S«:lj§*«lt 

[0 0 3 9] «ffiB**©'-HftJ:l>:Ctt. P^^'fVT' 
>7 t 9'e-'v 9h©mijT-&S#&£ftfe#tfcR«©fiiS 
*3lflE«9*7*n ^-^-^^Rma 1 0 ^7^ny 

- ?v * b fcgtfcv tf-$§« 1 . i. © tisnxtzimm 
i lc^gutcfcsffliagfii 2t:«tt-ra. ftan^^s 

ft U Xft©ftH^m©8l$fltiM*: bTlBfS^fi 12 £ . 

fil l tt±i3IBIl^g! 1 2 -fcBtosrtlfcflre* CRT 
^©«^«B 13 ©«^.ft^fc b, *^$£B 1 3 {C 
±g3^©^l±^ffiB£&tfcte©«im¥iIi 
©ffi^G^U *©ffiHMftB©3£iffi<I^ .(RfbJttOi.: 

^^*yDt>iije©ffiM^bfi)^iis«a«^-r^M^ 
t-rs. ■ .• 

[00 40] *ll5^g^fy^c«ts^*t^-^la^B£fflv^sc 

«B*ffl^*fc» ^SV^ItteBtt^K^iS^iKSt 
T*^-J5lt-SCli:tfqItlT-fe.5fc«)> #J!aSt(£B£ifAab 
fe«^-T-t>\ &)fc^lt(4BT-©fi3l*3t©«ft»*sH-S!l? 

!*#©ifcII£&S.S<.&gli&v^ ^t, fflv>5MSt* 
©SEfiatf^<> «?fiC«fcoTMft-5SJcSL©««{c«t 

[ 0 0 4 1 ] 0 3 tt> ^JtftSS^B&ffiffl bfc^W 
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zrtf&Tzx&x-. mimattmvmmmmtM-zi, 
tit LTAhZtzm&am%.&m&mmhT2,x&x-& 

[0 0 4 2] I3 3C7fN-r«fc-5Cx 1 6 ©£{BIhBSS 

1 7 a~ 1 7 d 1 8 a~ 1 8 d £E 

17a-18a, 17a-18b, 17b-18a« 1 
7b- 1 8 b, 1 7 b- 1 8 c, 17b-18d % 17 
c- 1 8 b, 1 7 c- 1 8 c, 17d-18.c, 17d 
- 18 d© 1 OffifeS. &*tlSt-S^AIt^i:tfe 
dlfi6©8glSU4 3 0 mmT-fe S. . ;* & fc, &^tB^©H-»J 

*f3g<bS:©B$HgfbB:> bu§3 • 7 1 >(Shechao 

•t >5?A;i/D V^r^a XMonte Carlo simulatio 
n of photon path distribution in multiple scatteri 
ng media)j < Cf3«B&*lT^5 <fc:5 £s &*ffS-f£A 
m& £ &tti&© * fffl©tf*8£**> ^ < Sift UT VS S CD.. 
T% «^H-SU^1 9 a~l 9 j fc#Att^£tfctti^©*t 
JS&&©* jfi»C»«--r*-. raSHWMU 9 a~ 19j© 

ra«£#«>v ^©ra&&*g£&03Kgvr«fc-5&-ifc 

[0 0 4 3] JfetCv *#6WfciS±f3S^ffi^C43it 

jaecD^b s ufccD-mmm k -d ^xmrn-r z> . 

- L n{Str( A, t )/ 1 0(A)} 
.. =ebxy(A) •Coxy(t) , d+edeoxy(A) 

eoxy( A ) : ifcRAfc^tS^b^^n t>©i!KiK{& 
gc ■ 

edeoxy(A) : S£ftA(c43ttSil7G^ ; e. ; J> r n bf>©l»>fc 



A( A) 
S(A) 



A 43 It * mfSLK «fc 3 

-Ln{Sm(A, t)/I 0(A)} 

= eoxy(A) -{Coxy(t)+C oxy(t)+Noxy(t)} d 

+ edeoxy( A)-{Cdeoxy(t)+C deoxy(t)+Ndeoxy(t)} d+A 

»3 

C' oxy(t) : H-aORfMtt43ltSft^f9JAPt:«t5^fb^ 
; E^DbT>iaK©^'fb 

C deoxy(t) : ItSJI^Mt t43lt*ft^fW*PfcctSii7C 
^^E^D tf>i©g©&fb 

Noxy(t) : St^XttftiRllSlffl t fc^ttaffifb'v^D K. 



[0044] 04 mz<D±Mmmm^&vz><£fcyt 

mmmW.<D&&tik l 8 a~ l 8 d© 1 o©^{c43ft5St 
Mft? 1 4 fcft-SHs^ 1 4*>t,*»e,n5f»Mi 

^i s<D®.nmb*m.-tVT>7x&z. v^7v>mm. 
mmtifffl&mt)^ mm&m*immmhm.&gtii\sx^ 
So vmmnftmm sou gre<rei 4*?,, ft*** 

#*.fcR#fS (Sl^f^) TtfcftMMttfTctMSi 
T-©l^ra «g«B#IS) T2C4bM*£©^£l&t, JI#bu 

b#ht i tftttRsiT 3 £&\izmmm^ i 4 ic*r l 

4)©T-fcSo *^09T*ti> ffi£B8»£2&©&fl^3i 
Si, §fflliTl = 4 0#, T2 = 3 0U>, Tt = 30 
T3 = 3 0#£UT«UIL-r^So 

[ o o 4 5 ] 0 5iiv i .t?©ttaw5nc#tt zwut&vm 
^c^^otf>©iaK©*a*r^b» (env *ft**tA 

Coxy (t) fa^2 OMACdeoxy (t) {a^ 
2 1 fc:T£)..©l$fflg<b&«to-f^:7T-fcSb if?7 

©«i«m±n-«!i^f^s«t)L. mm&mMm&mtm.&3k 
(**«©ai&SBH) T-fes. ±iBffl^<bfittia4t 

aa^**t* 2 %R<Z>gHM3J»-l 4/fc*«*{fl»fi# 15 

iPt, K-fbStFfiTC^^D t> (Hb O„ Hb) © 

igjK©ft^f5iiinK: ± s*a*f^b«sjy.T©s#«i.ST-2K 

[ 0 0 4 6 ] S[fiA{c:*5ltS^a!l«lft^f^S t r 
(A, t)^MIIo (A) ©H&fciU £i**X-© 

[0047] 
[»2] 

Cdeoxy(t) • d +A( A )+S( A )••* 2 

coxy( t ) : mmmmttz*s\fz>m<t^rvv>mm. 

Cdeoxy( t ) : mmmm t CSP'S'Stc^^o £>S0E 

[0 0 4 8] ff«S«^Sm (A, t) £ftm.%ig. 

10 (A) ©H^tt> feTF©&3T-^£ft5. 
[0 0 4 9] 
[»3] 



(A)+S' (A)- 



Ndeoxy(t) : KI#XH:ft«!I«pra t C*W-*«7c^*^o 
tfVitfiOi^Sag&^CCT-fctx A(A)SVS (A) 
^A^f^ffiiP UfcttSlfcffiP b&i^SlT-£fb U^:v^^: 

■rntf> -r&fo^, ©^ftct^^bsw-soM^fbtt® 
YbsvaTc^^o tr^jaKc^bc^tct -rn 
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tf, &2&V%l3(DmfH*W.T®.4T-mt!tlZ 0 [&4] 
[0 0 5 0] 

Ln{Str( A , t )/ Sm( A , t)}= £ oxy( A ){C oxy(t) +Noxy(t)}d 

- + e deoxy( A){C deoxy(t)+Ndeoxy(t)}d-8(4 
C^Tn ft^tiS^bSVSTC^^D^ViiflEffl^f [0 0 5 1] 

g<bS©B#fffl£<b£- ; eft j e*vACoxy (t) „ fiVA [&5] 
Cdeoxy (t) "C*U JWT©5£T-Sa-f 3o 

ACoxy(t)={C oxy(t)+Noxy(t)}d 

ACdeoxy(t)={C deoxy(t)+Ndeoxy(t)}d -8(5 



(Dmg.mitm<D)kx,&mg. t. mm d ©* h & -o -r v ^ 
a. 

[0 0 5 2] L*U »5f^8ldttACoxyi:ACdeo 

fcfc, A Coxy (t) RVA Cdeoxy (t) tg* 

(A, t) jSlFiHMIs^ S m (A , t ) * £ > A Coxy 
( t ) RVA Cdeoxy ( t ) 5„ £ £ £v AttB 

WSVi@ln^HW;^t4bMt5 A Coxy ( t ) StfA Cdeo 
xy (t) #«fc>-r fc©fcfc, C oxy (t) =0; C> deo 
xy (t ) = 0£&VZ<DX; b < .tttftfiSCi 

££«fc>bTV^£i:£&S. ±jzB#mfc«fcoTB#IH0 
~1 4 0#{Ct»feoX*«>fc*>CD*s|g4©ACoxy 

<t).{992 0&tfA Cdeoxy. -(t) fs^2 1X& 
So ' • • . ^ 

[ 0 0 5 3 ] E6i5VE7ttv *ix*ix&&m<D£i^m 

Rtt&m<Dm®zfkffi£ bx, ±tz&mm&<DM<t^ 
fcfi^btACoxy (t) m^2 oompsmfm 

e>, we>^{c*^sl&Kft#^cD^5^et:*^v^•^:g&^b^ ; E 
^Dt>&jK#tg;&nbTv^ .z©*£&^ 
KW^CDWffi^iii^i: bT«*rT S C i: t «fc t) ffKHIS 
lli©im&:a&*»0&JgKbT^5o 
7 (C^ bfciB&fcJU fi^ff*DKf^(f ©jfififfl*f£<bS© 
WfM«^MfC#fiEbfc^ |f3-WW$RS«©&IHi!bS© 
Kfb^* f d t: > ilg©ffl*t£ft;fi£ <fc o t |b]« C h 
?=77 4m&*ftfctZ>Z.ii*>*imxlbZ> B milB^figb 

£©*B*fg<bg©i$lB£<b&«e> * s ci £&x £ s. 

[0 0 5 4] S&K, ffigtl§t«!Wl©&{b'VE*'Dfc:> 



d k >mK©*g*fgfbfi©B#lfflg<b© a BXtffflSfflK 
7 >f B&£fft£-T £» c i: 6 T- § ■& o 43 I* S ffl 

hh&h:, ii*inrftTTs«*«sft^ft^*-s*»&; lei 

f£fi£U r©JlgKt£oT^fcSV^i&iB£bT«^*- 
ftfcf, lffii«ltgia«lc:K4-.bT^b-r5Jliiffl[«;SI&pI^b 

[o o 5 5:] ;:.tttv gMb've^ntr>ig«©*0*f£ 
{bS£tt*i$£fflV>Ti&'EbXV^av MTu^^n hf 
vSKcffl^f^bg^Sv^tt^bS^aTc^^n tf> 

jascffl^^baoiWT-ftflt^na^^^D \z>mm 

•5. • 

[0 0 5 6] H8tt±iBfB©©;&ireffr££ftfc h^^ 
77-fB^2 2 «tft#©Bg*ffliij^ 2 3 fe«4a;fe*3 

mSVH9t2 3 H: 3 *jcMR-I $> SWtt 3 &5nXUC TT* 

gw&HSBftiewr «t a tc^s^b. mm&& b 
fe*©#tt«a^ra©fia^MF^ bt hxv^y.jw&ztt 

fiK-rs. MlfeW7 7-f DS^2 2i:Bg«SBi^2 

[0 0 5 7] 0 9fc£, ttS!liaffi^^*^S:ittWr5E 
3^7cMR Ife5V^tt3^fe7^X^^CT©^ili 

3;£&£Jlf*;ittK&TH^-ro E9©5att 
Ilffl)fc77^Mt-fe!), H9©7 aH:>\6tftttJffl7l67r 

-f^fcTp-To mMt-rWffl!l^©«^H:, ;©77^^|j 

( 2 d )<Dtpi&&±cD&{<L<Dmm&m « br« v^ s *>©•? 

t&ifix. tt«)*f^^>©e^ttS^:i:*S (IP%. iSK 
g7^i:)5:S) S5{fc&fl§^S*>©-t-fcSo ^3tft«I^B 
7?it^ bTlft^-r S_hgatt«l^ 2 9 1: v-*-^i2g b 

xm&Tzn. m&\,tzBmmmis>e>&mRv&&2 4 

tm&2 5f?-*-&2 6&$t7jK-tZZi:1fiX'&?>o 
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7C*J»tSS*«ffi*>b<li^-*-^2 6©JgfflK*f 

bTSifi2 8£tWU BB&2 5 

bfett«>J^2 9i:-r5„ #S£JE0!IT-*b;fcJ;dfc. MM 

au itcaaa® (*iaj&R) T-£b-t^s;ri;#fc>a>o 

fftSifctf-CgS. bfrU tt»fSl£85f^fk©£ 

b«>tf-#u w-sam^ta 

sftss^fcb-caiaa. 

[0 0 5 8] Ctl*T% «l^*^ia^i:bT h^77 
[0 0 5 9] m«, Jt^W-ffil^^SiC^fe-rSffijlc-tt 

femm&vmiz &p> a> b »*t je $ tags & s v \ttft-e 

[0 0 6 0] Jfe, ^:TCDIlifli«^Sfc:*JVvTfeS:ffl 
S§&ff«!l1-5^{ctt, *fe&©il&i:iffe^©itifc© 

®.fr-&t>ifemm-r s ci bv>„ ^©si&i: b 

-0!*<£v IE©tta!H»©:*;'h£*e26© 

[0 0 6 1] {MS&m 2 ) *HSWt «fc 5 SI 2 ©*ff5#]£ 

[0 0 6 2] Ell OH:, #WfI^£^8MRm?5«^©3t 
^WIT-feS. St^£*vX^5tHB!lfs^l lOaJfcWH* 
m^l l Obtt; ny*^>:r>^9a;b»£©tb;tj{g^ 

[0 0 6 3] ^«3ftlfl^ffi^ 1 1 1 a 1 1 1 b 

[0 0 6 4] $fcfc#tc#bTft^£ft;!inbfc±§^lcBu 
ft^f9iinra^SiJS*t)-rfl^fM^v-^ l l 2i:fl^f 
Wi!ra&TI$&l&3?fc>-rft$5jiSTv-* 1 1 3 &tt«§lT-« 
*%fiEM-CtiU £*©SS)&£ia-r£>*]!gffcH 
«^&^±*»?.SM#&ilb-CH-«!lbT*Ji)> ft***: 

bT£^fcs^tt£^©iii&£#2.-t^.£ (nftlRV 
fl^r3tt^ai&, ft^2swft^f4ii^aift) o ei 



Ilia, 111 b&^n*T-©ig^Ii;©®*«l±T- 

ffi^©Btra5fe*T-a^-rsc:i:cj:5x 

f 110a, 1 1 Obt^SMlBftiSrfi^l 1 1 a, 11 

mizMwm^ 1 1 o a t: 1 1 o b kL^Mmmtsm^ 1 1 

1 at 1 1 1 b&mmi£$k^-fZZ£X\ £&ffc:]fii& 
fcfcS. &:}b\ Cl©$feii^bT^raT-^bfc^Sll^ 
3pbiS-*-«fc-5C-rsi:J:v>. 

[0 0 6 5] ^«y«iA#<a^l 11a, 111 bBu gf- 
Sljm^llOa, 110b*? 1 « ft#&-¥;S.fcB#IH (ft 

M^Ktf&©B8&£«<J^ilii££fflv>T:7W' >^ 

^©a^w-ai^mt^-cM^sfc^ ttai©i^ 

C-&.tj-B;Tia2^Ai;Sg-3.0*»e,A*-rS. #SUfc0!l 

r-tt, siitnK«- 5 &<D&mi&. mmm ra& 3 o # t u 

& -So ' 

[ 0 0 6 6] El 1 1 AXVEI 1 l Btt, tHBe^£*W 
»ft<Sfff ^©H^^-©«^JT-$. ?) . El 1 0 ^©ftfflj 
fs^ 1 1 0 aM 110b h^SJftlft?SfM^ 1 1 1 aS 
VI 1 l:b®&&*^ffbfe«CD--Cfe££d435--l 1 4 
aMl 1 4 b©Syf££*7j^Bfc:^bTV^o 
*nT.v^*^-7©«MttB:-W«lWflB*«to b, «%Wittffi 

^ bt ftHtr S Win b «\ ft<Bf TOnHJ&Kf SiJ 

t>-rm.ftMi&^-? 1 1 2 i:ft^wii]«iT^j&*t)-r 
ft^mrv-* i.i 3«mTft$-r«-k *fc> *^ 

7li0*4"^fcbfc^^7i:«:S©t-ai^l 
[0 0 6 7] #!UE0y-efciU ^1 1 4a, 114b& 

^-rS^t^Rr^T-feSo Ell 2AJSVEI1 2Bli, 
MffimtalZ «t5Hb0 2 hHb©iiS©ffl^{bfi (Bl 
T> -etl-eilACoxy, ACdeoxyfc-TS) ^at>t"^^ 

7©«^t-fe-5o eh o<p<Dmmm^i 1 oaMi 

1 0 b t^mUfkfim^ 1 1 1 aM lllbfrf, 
(5) St;t:<to-r-§-i?.e.itSACoxye^l 1 6 a£A 
CdeoxyM^l 1 6 b©80fc&^gefc:a^bTV^ 

s» ^^^^■rv^s^7 7©«ittu±lt«lRFra**fcu 

«fttttAeoxyi:ACdeoxy©flt^t>bTV^ao 

ft^fMJ&v-^ 112, ft^f«lTv-^ 1 1 3, R 

tf««ai i 5fcSeij*-ra. *njE^-ea:, ttasi^M©^: 
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tl 16a«Si©et-^U ACdeoxyff 

[0 0 6 8] m 1 3 &ft*SB#fH*S© A Coxyft^fBS 
IH*#ffi 1 1 7 a , ACdeoxyft<Sfl$lfg«#ffi 117b 
©S^T'feS. 011 ARVm 1 1 B(*>© A Coxyfl 
#1.1 4afcACeoxy{s#l 1 4 b&^EMSfttcBSra 
«^bTACoxyfl^l$[igtt4Mil 1 7afcACdeoxyA 
^ra^^ffll 1 7b£*tt, S^SBt*^S#«{c: 

£JtfcU KEfattAiCoxyfl^M^^ttSVACdeoxy 
SWI@«»«&«bbTI\5. ACbxyH*? 
^K^^WSVAiCdeoxyft^f^fH^fflS^-r S £ 

-5 <c £ £ * t 3 £ «TtgT- & 5 . 
[0 0 6 9] 11 4ttv ^^W-SdSg€:fflV>T«»© 

89gi3{ft£gig|5.i: U ^SP±{c 4^tt«iJ(4B*»:«bfc® 

[0 0 7 0] -*3sft«-ctt, tm%(Dmw&tiL&. 1 1 8 
«sebfcw«ttB*at» ! rw-«tt«^-* 1 1 9 a 

-vll9 d -fcv -&SHWftBC**l&L^ .7 1 2 1 a~ 1 

2 i d ts w«!i(afii:^7 7©^ii«£^-rii^i 

20a~120di:£, ^^Bt^-fSo 

w-saguisi^i i 8 itb-tBu sas^^ifesvvttMR 

I gtWg^na J: 5 &Mfc^»rgBt?««;*ftfc1& 
tfc&*A© W8!|g|3{i»rJf n&fc £ ^fcif1«& 3 

[0 0 7 1] (S&K60H3) *«Wt«fcS^3fcitS!lSB 
©JUE0O 3 ©«itBS«fig£0 1 5 Km*. 
[0 0 7 2] 9tm2 0 1 A»e>«-B-e>tlS^SL'>Xm$: 

»tMS2 2 3fcJ;5 1 0 0Hz~l OMHzgS® 

^-2 0 2fct#:7 7^-jgjgl§2 0 3a^LT3tI 
WJ8*:7y'f>t--2 0 4i:8aftl,TV*afc»» ^©*»£> 
©>fefcJ:#flaft/8#7 7"rM-2 0 4CSIU ^Jftftte 
B2 0 5«fc»)&tfc«;2 0 6tBg|t^n-5. fflV^#©ig 
Stt^rtcaB^HC^^ftttCiSAs, HbtHb 

6 0 0 nm~ 1 4 0 0 nmOfilil©*®**?) 1 & 



[00733 mk&.2 o 6£jiiSb-cmw-rs^&^tB 

-rSfcto©2*©^ttSffl^7>"f /^-2 0 7 aOT2 
07b^ &t&&2 0 6±©H$:£2fiii3rfc8aB-rSo 
#§gSK0!lT-tt, ±!B2*©3fctftUiffl3fc77"f /n*-2 0 7 
a 2 0 7 b £#Ufit<4B 2 0 5 bTj£*f 

*s©2ism^iaB-r-5. Mffl*7r>f ^-2 o 4t 

ft&thmft? n n-2 0 7 a, 2 0 7bfcfc, 

et:^^nfc3te7 7>fM--Hsgp«2 o 8t-@ssn 

)t7W;^-2 0 7 a, 2 0 7 b&Vfty 7.4 /i—m%. 
gPW2 0 8tt, fiSffi^^-rSfctoC^tfttHT-D-rtb 

ffl*77-fM-2 0 7 a, 2 0 7 b(£> 3t77"fA-i 
fS^2 0 3b, 2 0 3 cS^bT^tftUig|ffl^7 7"f>'^ 
-2 09a, 2 0 9bCJt^bTV^Sfe«). >fctfttHffl^ 
7 5"fM-20 7 a, 2 0 7.b-etftttigFtlfcaia?fcttv 
#tfctHg§2 1 0a, 2 l ObifeiU 3fetfttfJ2§2 1 

0 a , 2 iob T-^m^$ *u - MMyt&m ifim^Lm^ 
%Lmt\jxmti2jxz. yt&mm2 1 o.a, 2 1 obt 

[0 0 7 4] #tfcttiS§2 1 O at 2 1 0 -b A^tHTj;**! 

r >V-2 2 4 a fc 2 2 4 bT-3fc8S©#3&8£ii^8EgUjE 
^•©^jaW^ttSo P^y ^-f >7>72 2 4 a#>£©ffi 

7jtt> *H8t*t *ig§ 2 2'5 &x-Mm^^iitz^mmm 

B§§2 1 l©ftfi&£A73«**W 0>X7'f>7>72 2 4 
b*>e>©ai7Jfcix *N6Wi*gg§ 2 2 5 b ft fc 

^cMibiiBS2 i i©iE€ifc:A73^ns. *<Dmmn 
vx. mtn-i 2 *Rff©fitBt-©aia?te3fefi©ii«-M# 
ifi. astim^ £uxmmmm& 2 1 1 j^mTj^tis. 

Hi&tt«g§2 1 l*»f,©Ul7jM#^»lA/D^S2 

1 2T-7 ? ^*;Mg#»c£&U tt»KI2 13tt!lM 
^^B 2 1 4 KBS^J^-* i: lt«wt S» 

[0075] 'hi 5t:^t-«t^tc> mmmicM 
mMmifimb-tzm&z 1 5*s, Minffl3t7 7^t- 
©#y^2 1 6b©^n^-*ntv^nK, tt«s$ns*f» 
s^-fi#H:^«^2 1 5<Dmmtsm(Dmhv>H-£mm 

bT^^SCli:t3&So iS^^filC^fbTttJlil^©^ 

^■•C-feS^^n bT>##iKiKfc:*f bT3£gefl<jk:«ft < c 
fc^HufiKC, tt8a£ft-5j^£^#©)gii*£fcrFKgJ 

[0 0 7 6] W-SS«fK€-t> 3fe©«{ft£A> mmwm. 

£io(t), mib^vwisk.mn^trxivi'mg. 
s-en-encox(t), cdeox(t)^ sfn«2 1 5t^b 

n-etlACox(t), ACdeox(t), 3feiB«g A. 
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5. 



»6 



n«ox(A), £deox(AX f&SLfc^yu hf^Wfl.©!® 

t-rsi:> >fetfctbs§2 i obT-^tu^nsaii^jSfs [0077] 

^1 d(t)fc£T5£S6-C-il;**u ^tfcttiS 2 1 0 a [&6] 

I d(t)=Dsexp[-[£ox(A)(Cox(t) + ACox(t)) 
+ £deox(A)(Cdeox(t) + ACdeox(t))]d] I O(t) 
[0 0 7 8] [f&7] 

Id'. (t) = Dx- exp[ — [eox( A) Cox(t)+ £ deox( A ) Cdeox(t)]d] I 0 (t) 

.... ^7 

l£6£:8t7©gf$*HK£i;-3fc&f^ »6*>S>8St [0 0 7 9] 
7S:j«*^-Si:, »T^IS8^#e,nSo »8©^i3ttW . [8(8] . 

In[Id(t)/Id' (t)] = -[eox(A)ACox(t)+edeox(A)ACdeox(t)]d 

• • • • g[8 

^ct^t, ^JgifcKi: UT 8 0 5 nm± 1 Onm^ 

£ox(805±10)=£deox(805±10) 
T'feSCDTv !»8{i^K&fflVA-r - 
[0 0 8.1] 

In[Id(t)/Id' (t)] = -[ACox(t) + ACdeox(t)] K 



[0 0 8 0] 
[»9] 

m i o] 



%9 



± i o tim&mv\xmmt<i\tzPmmfMm^&s strnm 

©£fbS[A Cox(t) + A Cdeox(t)]K:ffi^-rSfil (fit 

fcfflv^«Egi&£2ikR (ai,A2) cu 

fcS5£fi£igjie8[» (f 1, f 2) •D.y.^-f>T 

In[Id(Al, t)/Id< (Al, t)] 

= -[eox( Al)AGox(t)+ edeox(Al)ACdeox(t)]d 
[0 0 8 3] [»12] 

In[Id(A2, t)/Id' (A2, t)] 

== - [ £ ox( A2) A Cox(t)+ £ deox( A2) A Cdeox(t)] d 
K^»£ox(Al), £ox(A2), £deox(l), edeox( A 

2)&max&&<DX, Mlb^ru if>©^bfifc:ffli§ 
f 5ttA cox(t)d tiBTc^^c! tr>©^bsnffi 

StS A Cdeox(t)d » 1 1 2 fctJ-ffSS 2 

1 3ftxm<ZtX&tt>$Z}iifiXg. JUt&bbtltcfttt 

mbm<Dm&Fiy : —'S'&&m&w.2 1 4 ±£^7 7^ 

fbfi&#«>3 d i: * qlllffeS. 
[00 84] il6C^n9C, u^^-f>T 

2 10 a, 2 1 Ob*>t><D&mM^&*tl*tlA/D£ 
&S§2 1 2T-7 ; S?*7Hg^K£*bUfc&, it ££88 2 1 3 

m^vfr&mmis, mttz>2*fii<D®.\h®Mx<DMMft 
x, &ti>e>ixtzWtt&<tm&mm&}7 : -? t Lxm^m 

[0 0 8 5] 01 7 (a) RVmi 7 (b) H^tftfflT" 



• • • ■ JSio , 

^T-e/i&a^gt-rnK, &&:II©iIj&}fe3£ft«-«f SW- 
(ox . #©» i l R vm l 2 *> & s jg it^ss; < 

[0 0 8 2] . 
[» 1 1 ] 



Stll 



• • • • mz 

D-^©-0!l*^o El l 7 (a) tt^tBT-D-^iZ) 
-»?®£7jvU 017 (b) tt^ffiT'D-r^Ktft^ 

SMB^e.Mfeias^bTv^. ^tftm^D— ^i±, 1 
*<Dytwmm?t7 ?■< 2 0 4 1 2 ^^taw/a^? 

r-fr5-2 0 7a, 2 0 7 b tti^Mfet^Lfe^ 
«X{±7'v^^-^ ^SJCD^7r-i'>'l— H^g|5$f 2 0 8A» 

g§2 0 3a, 20 3 b, 2 0 3 ctfg^s^ftT^So 

Ifctfcttg&llH 2 1 7&3i|Uj© 

&ZX#>i/t<£i?xm-5o 

[0 0 8 6]^fflffl3t77-f^-2 0 7a, 2 0 7b 

mttfimtt©§Nffl&fT-5@-&tcfci\ Bff 
1 mm~ 2 0 mmgg©PJJfc& 5 ^fct 121 
mm~2 OmmfiffiCDIETjfiih-rS. 2#©3fctfc 
(Bffl)i677-<M-2 0 7a, 2 0 7 b ©EBffcSfcJ:, # 
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m&mytyrjrt— 2 0 4is><?mMr (r=5mm~5 
Omm) ®{4®(CddT-tt#ffil${CKMli-5o m&r t 
%m&m%7 7 4 rt-2 0 7 a, 2 0 7 b©Brfflfl£K© 

5. #©£Ug^tt#«fr£©]iESrfctl:#t£b^fe 
to, 18©*$ij&fffIK©^£T-;fcft«^*®*£sH^ 

[0 0 8 7] ^&arD-:7C:fcv%T3te&ffiffl>K:7W 
n-2 0 7©IBB£(±£S^S&^£##;l£>ft5o #J 
*.«01 8{z^-TJ;a«c N ^Wffl^77"T>'i-2 0 4 

a» e>^st r ©{£B£ 4 *(D?t&aimft ? r-r 2 0 

7 a, 2 0 7b, 2 07 c, 207dSEiU ffiJt© 

fc d > ssEsm 208 ^tftu^wtm^mmmm-t -5 

[0 0 8 8] E19t, *^H8Ccta#ft8!lge££{* 

0 3a, 20 3b, 20 3ci:, fl»ffll7r-fn- 
2 0 4 Jfc»HJffl*7r'Y^-2-0 7.-a; 2 0.7 b 
fc, ^77^7^- a^gB«2 0 8*»6ft5Mlli7D- 
JASi©Hfffl<;i'>-2 1 8tStftft2 0 6H@ 
«t5, »^7>^A-2 0 4tt^7r>fM-a 
^2:0 3 aS^bT*iM77-fn-2 0 2 
3*vr£!>* 3fetfctHffl3fe7r'f'^— 2 0 7 a, 2 0 7b 
&*1x*t\?t7 7 4 >l—m£^2 0Zh, 2 0 3c^ 
UtMajM77-fn-2 0 9a, 2 0 9bfcjg«S 

3t77-fM-2 0 2tMaSM7 7'f^-2 0 9 
a, 2-0.9b<Z)Jgffta^ HJ?J<t^§£go £ <fr 2 2 0, ffi 

t>m^mmm&2 2 1, M*«t2 1 4#<fcs 0 # 
w-aa«e2 1 9F«3a5ta:, Mi&Ji*a^A/D^«is. 

^©fk'-fcg&S^igg&tfgaBS ftT ^ 3 . 

[0089] m7jfs*<aai^& 2 2 1 cat 2®mx&tii 
x&*), ui7j®^so*^2 2 ozm^xtmrnftm 
sset:*5v^r^ma<j«:jfii«i&^©^b*s^vA^f{c^ 2©^ 

t^S-TS. ^©&fH8I£P8#iU *HSM#«^©II#^ 
jaj^-* 2 2 2^Sf2 1 4±{C^^7«^^n 
S. ±i£bfcJ;-5fcillfl£fTVv ^m©ifii^afe 

[00 9 0] (Hffi^J 4 ) *IBWfc i S £te3feW-«|gB 

ommm 4 ®«ie*j&«Ha 2 0 tc^-r. 

[0 0 9 1] #©2 0 l*>^t^3)l6U>X^ffi 



£^812 2 3tCj;oT 1 0 0Hz~l OMHzgK© 

-2 0 2li^77-f ^-8*S§§ 2 0 3a^ bT 
ffl*77>fM-2 0 4i:iifCV^ife«) < VtmfrhV) 

yt&ytmmmytyr 4 ^-2 0 4ceau ^jsarteg 

2 0 5J:t)^fl;2 0 6K!8|t;**T,3o fflV^#©i&R 
tt£&rt©a@^ff©#*IS&{cJ;.5#, HbfcHbO 

0 0 nm~ 1 40 0 nm©$E;R|gB©)fe©cf>A>£> 1 &3 
V^&8St&ll31JRbTfflOS. MtLTtts ^NW*^ 

[ 0 0 9 2] ffiktt-2 0 6 &ffiiBUTHiftf-r£#£tfctti 
^5fc»©4#ffl#&Hiffl:ft77'fM— 2 0 7 a, 2 0 
7b, 2 0 7 c, 2 0 7d&, Stffc#2 0 6±©H&.£ 
4t3fCEft5. ##fSi60!lT-tt, 2*©^tftHiffl^7 
7</t-2 0 7bt20 7 c&ytmMtiLW.2 0 ■■■■5*»«r 
*/C,vfc L-C^*tiKP© 2©^fGB2BU 3fci?[«hf{£fi 2 0 5 
©B'C^^Jl^i: UT^tftiHffl^77'rf SS— 2 0 7 bffi 
fi<llw5£SI S «fc -5 £*itti&S±fc:#&m;S# 7 7-fM-2 

0 7a ®fi(t»^i*«#ffi-r 5 i-5 \zw&.mmyt7 y^n— 

2 0 TaftSt-U #BH*Hafi 2 0 5;©«<Cvj& 

&m&iiisZ?tfcBimyc7T'(/*—2 o 7 c©s-t^* 

3®S<fc5.fc4Mt:i&a±K:>te&mffl3fc7r'f 2 0 7d© 
S'CwS##;£-r S <t 5 &?t&tiimft7 74 rt- 2 0 7 d 
&&B-TS. ^tt5ffl3fc7r^/5-2 0 7at^tftajffl 
2 0 7 d©S»G»^±i3*iBiS±K:#ffib 

r v if c t ges b t «t.v ^ *s v &mt&% 

*77Y/t-2 0 7.bfc2Q 7 c©^ffl!!KEfi3-&. - 

- t% jt^Wffl ye 7 r >f v ^ 2 o 4 1 * t* tura ^ 7 r 4 

M-2 0 7 a, 2 0 7b, 2 0 7 c, 2 0 7dtt, »B 
*Het^bfc^JSS!!©3fc7r-f /t-@^gp^2 0 8 
■CaS$nTV>5. MfflM77-fM-2 0 7a, 2 
0 7 b, 2 0 7 c, 207dtt, 9t7 7 4 n— Jii^S 2 
03b, 2 0 3 c, 2-3d, 2 0 3 e ^/hbT3fct^ffi 
g§ffl^67T-f n— 2 0 9 a, 2 0 9b, 2 0 9 c, 2 0 
9dK:ariSbT^^Sfce)^ 3fctftUi^7T>f rt— 2 0 7 
a, 2 0 7 b, 2 0 7 c, 2 0 7 dX-fotiiZ tlfcmMft 
tt, 7^tfttBS2 10a, 210b, 210c, 210d 

*t-e^.b, >fetftms2 i o T'ftm&&iftitzmMft%i 
&&mgLm^%m£isTBitit<tiz>o ft&t&&2 1 ot 

[0 0 9 3] #&mg§2 10aM2 1 0b7?m7J$*x 

T>7*2 2 4 a £ 2 2 4 b7?3fc©©^K^^«£ftfiK^ 
©^&ttfcH$fl£o os»^-f>7>7 , 2 2 4a*»€>©di 

7j<±, *mmm&2 2 5 at?^^*nfe«c^i&ti 
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[2 1 1 a©ft@£A;*7£tU Vvm>7>72 2 
fe&KHSritHgg2 1 1 a©IEfiilcA;>j2il£. 

g§2 i o cM2 i o dx-mtitsfttcmm&&g.&3kt> 

-TSSWI^BU ^n?nn-^^>7>72 2 4ci:2 
2 4 dT-^0D3fiJK^igiB«f»^©^&ttai^tiS. 
U >7>72 2 4 dfre><Dtiitl&, *f»«*§g§2 

2 5dT-#»£&£ftfc&icIli&*i*l§§2 1 1 bcfifii 
lCXJjZtl, a v*7'(>7y72 2 4 cA»£cDffi;*jfcJu 

*f&tt*li§2 2 5 c-c-*H»^«i^nfc^{c^ii»ti*ii§2 
i l bcDiEgiKA^tiSo £S>(^ ^ifrtitfS2 i i 

a*>S,©m;*J&M»>iflag§2 1 1 cODtlfiStCA^U H 
ffrtf*Igg2 1 1 b*>t,©a*/£iiifrifeg§2 1 1 c©IE 
filtcA^-rs. -£©&*£ LT, ftfcS4*J»lr©{ft©T- 

«S2 1 1 c«tt)tB*$nSo M«J*iSS2 1 1 cipe. 

<DMtim^*mik. a/d&&&2 i 2T5 s s>*jihb9 

*««U «IHI2'l-. : 3..K:JRi)a»«*«E«2:l 4fcl$ 

[0 0 9 4] ZZ.X, 02 Ofc7jVr«fc-5£, ^HiWJCifil 
S6WSIA J ^bt-5^2 l'S^ijStWUIJlS?^- 
®«S2 1 6b©#£^£ftTO*xK> ^«;ties2 1 

1 c«fc t>W;b£ftS5Ij@#^©*t&ii#<s^fciu Sflr 

I dl(t)= D si ■ exp[ — [ e ox( A )( Cox(t) + A Cox(t)) 
+ edeox(A)(Cdeox(t) + ACdeox(t))]dl]IO(t) 

[1(14] 

Id2(t)= Ds2'-.exp[— ■[ £ ox( A )( Cox(t) + A Cox(t)) 
+ edeox( A)(Cdeox(t) + A Cdeox(t))]d2]I0(t) 

[IS 15] 

Idl', (t) = Dsl exp[-[£ox(A)(Cox(t) 

+ edeox(A)Cdeox(t)]dl]IO(t) • 

mi 61 

Id2' (t) = Ds2-exp[-[£ox( A)(Cox(t) 

+ edeox(A)Cdeox(t)]d2]I0(t) • • 

&1 3fcgtl 4©i88*h8f£i:ofc&£, &1 3 [0 10 0] 

In[Idl(t)/Id2(t)] = 1 n[Dsl/Ds2]-[eox(A)(Cox(t) 

+ ACox(t))+edeox(A)(Cdeox(t) + ACdeox(t))](dl-d2) • 

*i shisi G<Dnmm*h^tz'&K.mi 5*>e>»i [oiou 

6&^#fSi:, ifcaSISl 8#f#£ftSo [8U8] 

In[Idl' (t)/Id2' (t)]= 1 n[Dsl/Ds2]-[eox(A)(Cox(t) 
+ ACox(t))+edeox(A)(Cdeox(t) + ACdeox(t))](dl-d2) ■ 

»1 7©£iafci:Ml&ii*Igg2 1 1 b©m:*J&gELT*J 9#f#6*lS. 

»), ftl 8©&2ttHl&tiBSI2 1 1 a©ai**mu-C [0102] 

V^. dCT?, »1 7«kt)»l 8&»»-*-$i:ite£»l [»19] 
I n[( I dl(t)/ 1 d2(t))( I d2' (t)/ 1 dl' (t))] 
= - [ £ ox( A ) A Cox(t) + £ deox( A ) A Cdeox(t)] (dl -d2) • 



#iRiKK*f U-t£gBfi<jKffll < - i: £ futile , ^it/tfUgg 

2 1 1 c«t »)a^$ns^aM^^©^i*srfeATti{i 

[0 0 9 5] gKH^n«t. #®&s&a, fiai^&ai 
&io(tK mit^-rvvytmn^rw^mm 

^^n^tvCox(t), Cdeox(t)v mm%U&2 1 5T-£*b 
Jve*lACox(t), ACdeox(t), >fe®«[RAt^-rsK 

y d tr > tig^^t^D tf >©?a#0M8c£^*ve 

neox(A), edeox(A), ^tfttUS2 10bfc210c 
«*«D«UKK:j:**«ftI>sl % ^HlS2.1 0ai;2 1 

o dT-^m^nsaja^s^Ktc^^nsticsLii^^D 

tr>t*l^Hci»J|JUcJ;S^*Ds2. #tfcfflS§2 lObt 
2 1 0 crc-tftHi^ns®®^^St^*n5Scj5LHJ:o 
T£fcSS*flM&£dl, )fetfcW8§2 1 0ak2 1 Odt- 

*flw*.d-fc-r*-fcv-3W*a«2 i o cx-mm^ti^m. 
ai*a6Ke^Ldi(f), 3tetfcais2 1 odttm^ns 

itig^BUKfi^ Id2(t), ^tftttiS2 1 0 fe-TftftWiStt' 
■SM^g^li^ I dl' (t), &lftM*tt&2 1 0 aT* 

tftm^nss^?^Kfs^id2' (t)tt,..*#i**iTSC- 
f&l 3~»1 6f^ns. 

[0 0 9 6] 
[f» 1 3 ] 



IS13 



[0 0 9 7] 



[0 0 9 8] 



[0 0 9 9] 



1 5 



Stl6 



»17 



»19 



«1 9©£2fc)U Hi&Ji*i2i2 1 1 c*»£,©W*N "T^ 
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[0 10 3] CCT-^ftC, Mtltbt8 0 5nm± g^ttfc: i:#-C-£3< 
1 0nm&m^XMm?Z>£, HuJEOIBt 9 OH^^figi: [0 10 4] 

»1 9l*S£j»K£/li^TT5$!»2 0©«fcd£ [»20] 
In[(Idl(t)/Id2(t)(Id2' (t)/Idl' (t))] 
= -[ACox(t) + ACdeox(t)]K 



mo 



T N IRl 9 !)jz:o©Tn &©i&2 l&VSt 

2 2A»t>^S»jA^gS^<-i:#T-?S. 
[0 10 6] 
[»2 1] 



fl£-pt\ #©SE:R8 0 5 nm± 1 0 nmSfflV>tft«!l$ 

titztmgfrm^&s mMMMitm. [acoxura 

Cdeox(t)] K*B^1-Sfil£SlLTV<<So 
[0 10 5] ^ag£fflV^8ES»£2SEft (A 

1, A2) KU &&ft£JI&S&JKgfijii888£ (f 1, 

In[(Idl(Al, t)/Id2(Al, t))(Id2' (Al,t)/Idl' (Al, t))] 
,= -[eox(Al)ACox(t)+£deox(Al)ACdeox(t)](dl-d2) • • • »21 
[01.07] [&2 2] 

In[(Idl(A2, t)/Id2(A2, t))(Id2' ( A2, t )/Idl' ( A2, t))] 
= -[eox(A2)ACox(t)+edeox(A2)ACdeox(t)](dl-d2) • • • »22 



l»)feG6?&£0x( Al), £ox(A2), edeox(Al), £deox 
( A 2) &mnT- & £> ©-?, ^fb'Vt ^ cr if > ©£fbfi £ 
ffl ^ T 3 fiS A Cox( t ) ( d 1 -. d 2 ) £ Stc^* if u If > © 
£*bSKfflirr£ACdeox(t)(dl-d2)£, »2 1S 
2 2 * ff-#*S 2 1 -3 ftT-m< C 3 £ i: #T- 
5, #»&ftfeffi?*£fbS©B§^j7*-*&3l^B2 

U (dl-d2) tii, SfcfiSSatcfeS-v^^n 
If >JW^©iR?fc!aHiftK©*a*f^bSS:*toS Ch-feoj 

[0 108] I21C^n5t:, DvM>7 

statins, gmmm&z&mn-r^ ft&mm 

210a, 210b, 2 10c, 2 1 0 d if h ©tfcttifs 
^&**veftA/Dg!&i§2 1 2fr^^;HfC^ 
H-$¥SI2 1 3rt-eFFT*QJl£UT#iS©3ilK 

©^toffiST-©ji3a^36S©*r»M^5&±M©WgCfflS 

tmmv&mxitw-isti®., #tt>e>ftfc$B*f£*bfi£, 

Rf^Jr-^i:l/T*^I2 1 4±t:y77^t5 

[0109] (*S£{?!1 5 ) J: SS^ItSS^B 

©fgffi0d 5©tRB&8tf£&0 2 2 JC^-T. 
[0 110] #©2 0 1 at 2 0 1 b*>e,#8H*£>*x3# 

-2 0 2afc2 0 2btAWtS. £-:>fe©A»&$Bi*6ft 
S:&fcJU **j|ag©MW£|&5»rrS;fe«>fc&$8ffiS§2 2 
3a, 2 2 3b(C«toTl 00Hz~l OMHzSK© 

au #®2 o i aomt&mmmitL&f ,fcu #®2 

0 1 b©3&g£Sgm3&&f ^^7 7^ 
^-2 0 2att3fc7r^M-Ji«gS2 0 3afc*hUT3fc 
JBItffl#7r^t-2 0 4afcg$&LT:fc»K 
77-fM-2 0 2 btt^7 7"f^-J6^S2 0 3 cS^ 
bT«Wffl3fe:7r-f /<— 2 0 4 bi:gMftUTV>Sfc 



»> #*»?>©*li*M*77^;t-2 0 4 ak 
2 0 4.btce3£U 3tRHW{4« 2 0 5 a ii 2 0 5 b ± D 
8tfft&2 0 6CJ8at£*V&.> ^fc, 
*Iltfli*7T>f7t- .2 0 4 a, 2 0 4 b©^-?^ 
g§2 2 6 a, 2 2 6WfflV>-CMU ^Uigg2 1 0 
a i: 2 1 0 cf^®©^«S«^,«^K:^-r 5o 3fc 
tfcffi§§21 0 a 2*15316® 2 0 1 a©#J83fe& 

mm^kSiU vV4 >7>7"2 2 4 afcATjU 3&j£SI2 
2 3 aiP^O^iS&ifeS^tt^-lK^nSo D^-f 
>^>7"2 2 4 aA»£©ffl7jBu *HRii*Ig§5 a £A7J 
£ftT#»£&2ftfc&£^»if*SS§2 1. 1 a©ft«iC 
A^jSllS. ^tfta§l2 1 0 c#£ffi;b£*l3#M2 0 

1 b©#f8>te&g{i^ttn *?>T>x>:7*2 2 4 d(cA 
7JU S£i6gg2 2 3b*>&©#J8US^&£t>i:fc#lSI;* 
tiS. D-^-f >7>:*2 2 4dA»£©ffi?jfci:, *ft8tfi 
♦a§§2 2 5 dfcA^£ttT^£&£ftfe«fc:lll!»tf*B 
g§2 1 1 boASfcA^S. ^£#©&:fttt£(fcfc 
©&B^H©#*l3M£Jc,fc£#, HbtHbOifflifi 
iP?>^fia«JS^JfilSi£»&«!l^-rSJg^r{Cli6 0 0 nm 
~ 1 4 0 0 nmCSESSSH©^©***?) 1 &5V^£&& 

^>^7-f 71/- If, mytntf-h-^zm^zziiifi 

[0 111] 8ttfci*2 0 6&fiiSLTmftH-S>te&tfctH 

■rsfen 1 #©#&&« #77-^ m-2 o Mftff 

2 0 6 ±©>fe^lf(4a 2 0 5ak205b 5>^IEl8^ 
©{SigtigBB-TS. CCT% *^itffl^7r'f 2 0 
4ai:2 0 4bfcMUiffl*77'f^-2 0 7B:, «S 

$h-cw5. wik&mytyrj t*-2 o 7Bu ^r^f 

M-JSJgi§ 2 0 3 b Stf- UT^tftmSffl*7 7"T ^- 2 
0 9fcJfif£UT^Sfc«>x ^Uiffl^^r-f ^^-2 0 7 
T-tftHi*n&ilia^t±x 3fetftfflS2 1 0b*T?e^L, 
3fctfttUS 2 £ 0 b ftSiiSftS&gtfSSCm^ 
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[0 112] #&W8§2 1 ObT-ffi^^nfciljS^^S 

mi%U2 o i bK*f^-sa^^se^^^T-v>i» 

n s/^-f >T>7"2 2 4 bT?5t©2 0 1 aJC^Tf 

224 c-r-^2 o i b ictt? z&m.&mm'imj&fto) 
^^aw-rs. D>y^^>r>7'2 2 4b*>e>©ai^ 
a* *t&*tng§2 2 5 bt-^is^^tife^t, mmm 

♦lg§2 1 1 a©IEfiilcA;*j;**l-5. □^^f>7>7'2 
2 4 c*e,©HJ*fc *f&ig*§§§2 2 5.c.TJ*MME»3 

ftfc&tc, Mi&titii§2 1 1 b©iE€g{cA*$nso * 

CDjjg^fcLT, Hiati»@l§2 1 la^^ll, *S2 0 1 
fKDmt£ftM2 0 1 a£#1-S3Iia#§£g©*f&|g# 
M^tfffi^OTfcLTffi^ft, 2MMMIS2 l ib* 

&«u ^*2 0 1 h<D&mt?tm2 0 i:a£*t-rsiijs 

£C> Hi&ii*aS§2 1 1 a*^>©Hi*4lliftti«l§2 1 
1 offliffiAAAL^ H»Jt*gS2.1 1 ba»6>©tb:*J& 
mmm^2 l l cCIEffi^A^-f Sfcv ^»Jtt«2§2 

WLmfrm^&i&tiznza ns»ttii§§2 1 1 c*>£©aj 

Jfc-U 9HHB2 1 3£J&t>&*S^B2 1 4£I$?K*J 

[o 1 1 3] ^2 •2c^-r«t-5.t, mmtfo^M 

Id(t) = Dsexp[-[eox(A)(Cox(t)+ACox (t) ) 
. +£deox CA)(Cdeox(t)+ACdeox(t))]d] I 0(t) 
[0 116] [ft 2-4] 

Id- (t) = Ds-exp[-[eox(A)Cox(t)-=-£deox(A)Cdeox(t)]d]I 0' (t) 

• • -ft24 

*Cv (2 3) SCt (2 4) a©g$&*fft£i:o&«C [0117] 

ft2 3ttT5S;*2 5t£»K IS2 4ttTSC [»2 5] 

»2 6i:«:S. 

In[ Id(t)/I 0(t)] = In[Ds]-[£ox(A)(Gox(t)+ACox(t)) 
+ edeox(A)(Cdeox(t) + ACdeox(t))]d • • • ft25 

[0118] [f»26] 
In[ Id' (t)/I 0' (t)] 

= In[Ds]-[eox( A)Cox(t) + edeox( A)Cdeox(t)]d 
£ £fc (2 5) 5$*»e> (2 6) ^ife^S-rSi:, [0 119] 

[»2 7] 

In[(Id(t)/Id' (t))<10' (t)/IO(t))] 
= -[eox( A)ACox(t)+edeox(A)ACdeox(t)]d 

[IS 2 8] 



i&mmifi&it*z>mm2 1 5*, »3677^n- 

©#L»2 1 6 bK©<*^*;MT^;h,fcf, ft«<J;**x5*«& 
H^-m^ti^mW^ ifiii&K>!®©£<b©<fr * fiijfc L t v > 3 
^fctfc-So jE^#C#LT^&*©£fi&#T-<J&.S 

[0114] tfai«n«t. ftmmm&x, mM®.w5 

b*>6®J««*ai«*-I 0(t ), R3lt(5ie5aA»e,0^ 
MMIO' (t), frm&2 2 6hfrt><D&MX%L 
Mlr(t), #«tS§2 2 6 a*>e>©#i$3fc3ilg£ I 
r' <t) % .^*»©#JIRyfi'N©«'*it*€a» -T&fc*> 
I 0(t) : I r(t )= I 0' (t) : Ir' (t)= 1 : a 

**t.Caz(tK Cdeox(t)«m«^2 1 B-tf*ftrb3MMb 

Atyo hr>jgai:ii^^ b:>iSjs^n^nA 

Cox(t), ACdeox(tX ^©iKSAt^SKYb^^ 

d tf vtiiTu's^n tr>©iR^»**n^n£ox 

(A), .edebx(A). fBb-fc^^D.KVJBJl^kDIRJRfe-J:" 
SMXfeDs; :mfc«fc^T£Da»*&M8t£di:-f S 

^ :&&M§2 1 o--bT5(*mafn*3te*-2-o 1 bwt 

3Sjfi^3§ffift*|- I d(t)v IP*> P 1 ?. # -f >T:^7-2 2 4 
c*e,©Hi^H:TiC (2 3).t8S*u tftfcffig§2 1.0. 
b-C-^m#*X«^ilS2 0 1 at*f-rSiljl^?S««^ I 
d' (tX BP*P*.**>T>":r.2 2.4b*»&©ttWitt- 

tsc*2 4tssns. 

[0 1 1 5] 
[ft 2 3] 



ft23 



(2 7) tfiP>n5. 



ft27 



[0 12 0] 
[0 12 1] 



I r(t) = a I 0(t) 



Ir' (t) = a I 0' (t) 



»28 



[»2 9] 



ISt29 
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m3 0] 



mo 



x-bz-fr*. ni&ti*ii§2 1 1 aa>f,©a«jtt 

[0 12 2] 

In[ Id' (t)/a 10' (t))] 
ffeS. »30tt> « 2 7<Dtamt^l,^(DX\ : 
g§§2 1 1 c4>^m*?lxfcM«i^»2 7 

[0 12 3] CCfltC *S8Efttl/t8 0 5nm± 
1 0nm^ffiV>TltS!|-r5i:x iiuiB©» 9 OHfflltfJftft 

In[(Id(t)/Id' (t))(I0' (t)/I0(t))] 
= -[ACox(t) + ACdeox(t)]K 
1^, #aS8tfi8 0 5 nm± 1 0 nm&ffl^TH-«iJ£ 

ixtztmm^m^, ffl*wa&£*bfi[Ac<«(t)+Ac 

deox(t)]{C*Bi!5-r5ffl£SbT^5,> #®CfflV> 
2$Jft ( Al, A2) tc U #&ftii#JBi*{4 
B«(£llfc.5&ggiS/S8a£ (f 1, f 2, f 3, f 4) £-5- 

In[(Id(Al, t)/Id' (Al, t))(I 0' (Al, t)/I 0(A1, t))] 
-=-[eox(Al)ACox(t)+edeox(Al)ACdeox(t)]d • • • »32 
[0 12 6] . • : [»3 3] 

In[(Id(A2, t)/Id'(A2, t))(I0'(A2, t)/I0(A2, t))] 
; = -[eox(A2)ACox(t)+edeox(A2)ACdeox(t)]d • • • 8:33 



-TZOX; m.2 7te5S8tK£ffi^TT:iSt8(3 l©«fc5£ 

[0 12 4] 
[»3 1 ] 



• • - »31 

mmaL mm<Dm&x®mm^ & mm* s z t #t- § s . 

ft- 2 7##«JST-fi£»)iroCDT% &©&3 2%. 
V m. 3 3 5 JtA^SiC & & < i. i: § &o 

[0 1 2 5] 
[»3 2] 



1ft:ftfiM8f£ox( Al), eox(A2), £deox(Al), edeox 

( A2)i±gt*nT-&5©T-> ^fb^^D tr>©^bfic 
ffl^-rsf» a c o x(t)d fcii^'N^n trxD^bs 

KtB^-r£ACdeox(t)d£, &3 2SV&3 3 

«S2 i 3rt-e»?< ctT-##>3 *»e>nfc 

fflM^b»©^jnj7 : -^sa^g2 1411:^7 

W^bSSrsKtoS c: i: * oltgffe 
[0 12 7] 02 3Kgvr«fc-5£> Dy*-f 

2 10a, 2 10b, 2 10c*>e.©ftaff$-fn'? 
ftA/Dg&g§2 1 2-C5 s 3>**«*CaafcLfcflK w- 
t¥«82 1 3 ftf F F TISS LTMS©M^S 

a. 

[0 12 8] 

[^©a&m] b<Dftmm^&. it 

mm%*mr<\ mmtemnvmx&z tzabmmm^ms 

[0 12 9] Hffctfjfcfct, X Aj1f k A><DM&$k%L J &* £fc 

mm&xA;frA,miz}5vzmw®i¥ffi<Di8i^ 
ztztbK.*<Dm&&m^&z.iiifiX'g&* 

[0 13 0] t&&t&ffi£&5£. MfkHS, Atf^Sfc 



< *>Mvxm.mm<DiS!immm&mmr^^< m&g* 
&m k bttan $ n * (s^a^^&s * t- f# tz & w-n « a 

•otz. *mi<DmmKm\z&z£m^<D&%.*mzirvi 

®-t?«^©*itK£lg«> 5 Z. t. IfiX £ £ . 
[ 0 1 a 1 ] m 1 ©tfcffi{4Bi:SB 2 ©tfcaj{£B£-£ft^ 

i*F*3S!5©^W55:Jfilffil&«g^b{3#oT^ ^(tifitt 

*5tts«3a*^«e^tt^b<^b-rs. «£ot, sbi 

mi&^^btc**-rsm^^bH:i^*$tt5. *t>t, 
tg 1 ^sv>tt^ 2©-*otftai(iBfc*j^saja^^K 

li^K©^ mffi<DMi&mm&iblzftomk1fi-S$.tix 

[0 13 2] ftj&fci:, ^WtftB-Cp^^rttAoT^ 
tftili{SiBT-^^ms*T-©rat«S«>&:l^K&^iloT 
«*©£<fc6a«ii:*a2#fflU £cSL-*>«JS&£tt££i: 

mx&frfrbmm+%m&<DmmftitiL%tziib, ^ 
{*;ia«Ec:«fcssca-^Ji«©»s*)*a«!$nx ^©j&* 
mmmt&E.yt-tzm'b-&M^&i%mg.X'8imx' s s - 

[0 13 3] 
[BIS©1@#fe§tfl3] 

[01] BI1H:, t£3l£^Bt<t-pT#6.n5^(*il)a3t 

§£&©is e. ? s ^-r v 9 7 a . 
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[02] *&wiz£z&tiiftmfflmw<D--mmM<Dmm 

[03] m2<Dmmmmz&m\,tzm&.ftf&x&<z>-n 
mm & m.w? z & »© 0 x & z . 

^a>£#»e>ft5^«i«m?sf{t^i 5ogfif^ftst 

[05] ±l2H5E0iJ©-tf«I^ti5ltS^^Db:>ii 
[06] ±KIUII«IC*«-* h^77^B^it^ 

[07] ±gafHfflS0!l fcfcttShtf^?^ iB^OSiJ^J £ 
^t^7 7t$S. 

[08 1 ±fB*Sfifi«Itc*{t S h i£V 5 7 w @H£<Z>3I^#I 

^t7*7 7T'fe3, 

[09] *a93<D£(t3fetf«£B0fe®5tt0!e43l?S 

[01 0] J;5*^{«Sity7 7-C 

[01 13 ^mmm&m^i.z^m^-rv^yr- 

[013] *igwtf-sim®t«ti»«^j^^-^^7"e 
[0 1 4 ] *9&wmmmniz £ s^ws^-r^ 7 x 

[01 5] ^WCDS'J^JfSWIJCitS^B^^UiW^-S 
fc tb<D 7U y $ 0f & £ i . 

[016] *ftw<DmmMmtz&zmwmm*m.wirz 

[0 1 7] (a) *ftwmi\fmmiz&\+zmm-7v 

*j* s 7*d — y sr^-r JSS0T* & 3 . 
[018] mmL&7v^7<Dfe<Dmmm*7K : i-m&&. 

ffl0T-feS» 

[019] W®%tkm7 , a-7<D@imm&3lWTZTzV> 
©0T-fe5o 

[020] *^w<3Dsuius^jt:j:s^g«j5es^-rs 



[021] *%w<Dmmmm\zi.z>$iw.mf8.*mmirz 

[0 2 2] #&W©Sy^09£«fcSgB$/££gftf»-r£ 
fe«)6D7D y£"T?&5. 

[02 3] *«^©SiJ|^E^|^<tSSe^fi)4*i!iW1-5 

1 :#6^g§> 2 :#8SU 3 :*7,7fM- 4 : ifcS-£r 
& 5:*7 7^K 6:#Et&#, 7 : fttfcUB*? r 
-f^— » 8 :#tfcffl§g. 9 :.D»^-f.>7>7:v 1 0 : 

Ti-vj sf-^v * 1 1 : mwm. 1 2 : IB« 

SI,'- 1 3 : Smil, 14 15: 
ft«ffi9» 16 1 7 : AS*>£u 1 8 : tfct& 

j*U 1 9 : m^mm^ 2 0 : AC oxy (t ) m^. 

2 1:ACdeoxy(t) (s^ 2 2 : l>^77-f 

m&s 2 3 : mmmmm. 2 4 : 2 5 : 

fflj&, 2 6 : v-*.-« x 2 7: ff-aML 2 8 : SiBS, 
2 9 :.M£glL%IKRM&,-' 3 0 :A*SS«.- 
110: itSllfS^ 111: ^iBJ»m*5fi^ 112: 
fkftmt&T-?, 113 :ftM7?-i', 1 1 4 :H 

11 5 : »«§L 116a: ACoxyfg^, 1 1 
6 b :. ACdeoxyft^ 1 1.7 a : A C oxyft^f BflS«# 
fit, 1 1 7 b : A Cdeoxyft^fKFra»7>fi> 1 1 8 : ff- 

«ia5<a&, 1 1 9 :.w-aijterB^-^ v 120: m^m. 

121 :^77, 2 0 1: #iEu 2 0 2: ftMmftyr 
4 yt— ; 2 0 3 a~ 2 0 3 c :*7 7-f A— Jl*£gg> 2 
0 4 : «M77^i-' 2 0 5 : 3teJ8W©B> 2 

0 6. : 2 0 7 a ~ 2 0 7 d : Jfctfctfiffl 3t77-f 
;t-^v 2 0 8: 31577^^- H^SBWx 2 0 9 a~2 0 
9d :3Wftffi«ffl*7T-f-^— ; 2 1 0a~2 1 Od : 
^tftHlS. 2 1 1 : MifrtttaS. 2 12: A/D£& 
g§x 2 13 : fHHft. 2 1 4 : S^B, 2 1 5 : foffi 
fi5Cifll««;^* s ^b1--5«^ 2 16a, 216b:* 

tk&miff? 7 * n-nim, 2 i 7 : mktomm, 2 

1 8 K 2 1 9 : *U-$ISB> 2 2 0 : Hi 

tjm^mm-o^, 2 2 1 : itj*^fii*^> 2 2 

2 : B#3f*jaj^— *\ 2 2 3 a~ 2 2 3 c : I6j£ggx 2 2 
4:n<y^-r>7'>^ 2 2 5:*HSif«S^ 2 2 6: 
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[a 5] [me] 
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me 
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[013] [014] 

mi 3 m\ 4 
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[02 1] [02 2] 



i2 1 1212 2 




m2 3 
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